The purposes of ethno-botany. 1 
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To the Worlds Fair in 1893 was brought a unique collec¬ 
tion of objects obtained through the liberality of Mr. Hazzard 
by the Wetherill brothers in the Mancos canon, Colorado. 
Never before in the history of American archaeology had such 
a complete series of objects been brought together for studr 
and comparison. The University of Pennsylvania was fortu¬ 
nate in securing through the efforts of Mr. Culin the loan of 
the entire collection, which stands unrivalled in showing a 
large series of interesting things; plant products in the form 
of food, dress, and household utensils being very largely rep¬ 
resented. It is to the description of the plants and phut 
products that this article is directed. 

Before describing, however, the objects which have been 
manufactured from plants, it is expedient to make a few pre- 

lminary observations on the importance of ethno-botany n 
general. 1 - 


I. The study of ethno-botany aids in elucidating the c 
tural position of the tribes who used the plants for food, sh 

ter or rlnthlncr *ru _u i . . __ 


ter or clothing. 1 ne well-known classification of men 
savage, pastoral, agricultural and civilized will roughly: 

our Duroose. TV»*» _.. , , , _ _li 


dgncuirural and civilized will rougniy j»c 
our purpose. The term pastoral could hardly be applied 
the tribes of North America. They were a roving p eo f 
rave 1 ng rom place to place in search of game and sett! 
on y ong enough to plant a little corn, beans and pumpk 

.? * 6 monoton y °f a too strict animal diet. Wh 

, e ^.. ! no ^ P urs ne agriculture, they subsisted on the se< 
, W1 if rass es and herbs. The cliff dwelling peoples, p r ' 
ably driven to the mountain fastnesses, had practically 1 

sta^e Un ^ Cr s ^ a ^ e anc i had begun to enter the agricultu 


A people may be said to have left the pastoral and entered 
upon the agricultural stage, when chief dependence is pl^f 
pon e returns of the soil under cultivation. With 

J conc i , bion, new implements were devise 

new methods of field labor introduced. An examination; 
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the objects in the Hazzard collection clearly shows that they 
accomplished much by the use of very simple implements. 
The corn was planted by a pointed stick and hoed by a stick 
broadly flattened at one end. An examination of other man- 
u actured articles of vegetal origin shows that these people 
were extremely provident; nothing was allowed to go to 
waste. Jt was too difficult a thing to carry the objects from 
eow upthe face of the cliff to their dwellings above, and 
they therefore exercised great care in putting everything to 

U fh u n ° ^ or ]K er ser ved one purpose, it was devoted to an- 
0 er ‘ . . r ' Pushing has shown that this care was due to certain 
superstitions which they held concerning the soul of objects, 
animate and inanimate. For example, when the hollowed 

br 1-P u ^Pkin no longer served the purpose of a jar it was 

ini ,en ln *° pieces ar| d the charred fragments served as a scrap- 

* lnstrut ^ en t- The worn out fibers of Yucca were also con¬ 
served and made useful. 

trace^ l '^ care ^ u l husbanding of their resources may be directly 
2nd h it * W ° causes » first, it was difficult to carry large 
shelv U u ar ** c ^ es / rom the level of the cafion to the rocky 
pern pniV °T Ve ’ ^° r * n man y cases.steps had to be cut in the 
wooden ° f the r °^ k ’ cIimbin & being facilitated by 

Ascend bln ^ cro °k s » which afterwards were used by their 
a n arid ^ ^ ue b^ os t ceremonially; second, they lived in 

ri 0 u s u / eg, f 0n ’ wbere the materials ready at hand for the va- 
the ? domestic life were extremely limited, and where 

which in 3 ^° 0< ^ su PP^y was limited by the water supply, 

* ■“ — — mm m mm 


baskets man y se ^sons was very small. The panniers and 

Wcr e ver ma C cane S rass with carrying frame attached, 
camrf Se, [ v,Cea ble in transporting seeds and fruits from 

^lectionrv ? 116 ^ eve ^ s *be cliffs above. The ladder in the 
yucca fib f roun ds of which are bound to the uprights by 
arn 'nation er, f ^ essentially the same purpose. An ex- 
t° the use°f^" e co ^ ec ^ on also shows that they had advanced 
them emnl° * ^ ou b^ e lever of the second class, for we find 
Sa Vs Were P ° y ', ng a P air cedar forceps which Mr. Cushing 
ordinary w USe< ^ cac ^b too prickly to be gathered in the 

^actured fr ^ a ^ ar S e number of the objects as man- 

prog ress jn r ^ plants shows that they had made considerable 

uncert * 6 ar ^ s ’ ar, d were less dependent, therefore, on 

0r fishing. a 7 SUp P 1 y of f °od afforded by following hunting 

n other words, they were to a certain extent in- 
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d ^ent of their surrounding's and could, by planting crops, 

w ic they afterwards harvested and stored in granaries, eke 
out an existence. 


2. 


— — w 

An ethno-botanical study throws light upon the pastdis- 

ion of nl^nfc T _ 1 t a . 


tribution of plants. 


I have at some length shown 2 that a 


study of the native uses of maize, etc., leads to the belief that 
nc lan corn was a native of southern central Mexico and from 
ere > trade and barter was carried to the farthest points in 
ort and South America. Another example is found into- 
acco w ich was universally distributed throughout the Ameri- 
can continents. The distribution of tobacco, however, is 
complicated by there being two or three species, which were 

U ' SC /a/-- . rent parts of the western hemisphere. One spe¬ 
cies {Nicotiana rustic a) was cultivated by the Indians in New 

Mexico and Arizona, as observed by Dr. Edw. Palmer. An- 

other snpr^c (at _ _* . ... . . , , .l. 


Indians 


(Ni 


from Missouri to Oregon. 


One or two species 


are 


11 . t Vylie ui L vv v. 

t f ° r e .. as av ' n S been cultivated in California. 8 

s ow that it was cultivated widely. Hernandezd' 
^Jviedo in t<TT ' • J 


One quo- 


crr.K *u * ^‘ stor i a general de las Indias” (1535)^ 

senbes the use Of the plant in Sto. Domingo. 

_ 1 ,n ^ a e a $se ftillten die Indianer mit einem Krauter 

<;toder Guioja nannten. In die Kalebas* 

0fI oc ^ er gabelformige Rohren, so dass eir; 

In'nlan' ^ e ff n ungen in die Nasenlocher passten; denn^ ! 
planer rauchten ihren Tabak durch die Nase.” 4 

^~ US f e ° . Ce< ^ ar was considerable. Cedar was used t- 
wnvp c us pic 'ers, cedar bark was twisted into headband 
VVe ma ^ s ’ an .^ us ed in the broken up form as tinder. 

obiect<? in fk USC a S ° eastern states, for in a collections 

is -l ni ^ university museum taken from the Ohio mo unG! 
dreds P of yea°rs & T” ? reserved lo 5 although buried for h^ 

era! r<*11 n 1* ■ miCrosc °pic examination shows the ^ 

lentlv nr#» a a ^ ers s tiH intact and the woody elements ex Ct 
icntiy preserver! 'ru__ , ... J _ others 

install' 


that miVrk* u i These examples, with numerous «“•- 
the existen 6 t , a ^ en ^ rom European archeology, for install 
ines of Sur> e °! a . peculiar Variety of barley in the lake i* c 

Switzerl and, pro ve that the study of plants in ‘ hi «" 


Contrib. Botan 


Uni^ot'pa' and economic study. 

* A. I: Rsfca^BAC^ ' 8 ^' 76 - . 
bak 2. ’ ^ ie Pflanzen im Dienste der Menschheit, 
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two or at least 


is of importance as deciding upon the original home and past 
distribution. 

3. An ethno-botanical study helps us to decide as to the 
anuent trade routes. I have shown that maize was intro- 
uced into the West Indies by the tribes which had emigrated 
r°m the South American continent; that South America de¬ 
rived the cereal from the tribes living adjacent to the Rio 
Grande and tributaries. 

Considerable difficulty, however, is experienced in the study 
0 a single isolated plant, for the trade routes may have been 
various, but when we introduce as evidence _ w . .... 

a a dozen plants, we can determine with greater accuracy 
he main trade routes. 

M^ erC ^ anno ^ ^e any doubt that such trade routes existed. 

Da- ^ randfather ( USed t0 . narrate stories of the Indians that 
,. e 'f others house in central Pennsylvania on their way 

thar f ^f a '^ r f>t n i a * I remember seeing the trail 

u e s °athward through his woodland, as used by Chief 

and his band of hunters. ^ 

zard p d ,i SCOVer y ^ -^ r * Amos Brown of catlinite in the Haz- 
ern rj ° a ^ so s ^ ows that the Indians of the southwest- 

whaf; * C ^ tates ^ a d intercourse with the tribes residing in 
latinn I n c* W state Minnesota 

ia ion to Europi | llfTTl 
reiati - M 


Mr. Toly 


! ean archaeology: “How far the commercial 

r °utes rh° t f P ldrn it‘ ve people of Europe extended and what 
that of ‘towed is a question the solution of which, like 

ever th S ° man ^ ot ^ ers » is as yet merely guessed at. How- 
Mediter ^ resence amber from the Baltic, and of white 
ca rved fl ' 1 ) 63 * 0 cora ^ Switzerland, Italy and elsewhere, of 
does not ' 11 S * ln . a ^ un< ^ ance i n the Isle of Elba where this rock 
°hsidian **? t .^ le natur al state, arrows made of the black 
^ la nosa th . ardin ‘ a » ^°und in the same island and in that of 
Ge rs; A e ^ ade ax cs found at Pauillac in the department of 

& ree n turn SC ‘°* au ^ It: . e Auvergne found in Brittany; the 
the south f°p C Brittan y discovered in several dolmens in 
material is°f r ? nce » a ^ of these articles of which the rough 
that fromth° rei ^ n t0 countr y w ^ere they are found, prove 
listed am C ear " es t a ges more or less commercial relations 


discovery of plant products in 


Sartl ^ Drin^- 0 ^ most ancient inhabitants of Europe.” The 

•»ri 0 u P s n ^P'« apply to the 

^woodf S ° 1 globe. Commerce very early carried 
i 2 _ v . r ° m ^e Rhine country to the Baltic, where the tree 

VoL XXl.^-No. 3 . ' 
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was and thence to the Esths and Wends where the yew was 
not found. 

The first step in deciding upon the ancient trade routes is 
to ascertain (i) what plants were used by the cliff dwelling 
Indians, for example, of the Mancas canon in Colorado, (2) 
to systematically tabulate the distant and local plants and (3) 

to discover, if possible the home of the non-indigenous plants. 

When all of these points are decided upon, we shall have suffi¬ 
cient data with which to map out the Indian trade routes. 

There are several ways by which the plants as used by the 
cliff dwellers can be determined, (a) By a direct botanical 
determination of the species of plant used. This is possible 
in many cases when we have seeds, nuts, tubers, bulbs, and 
berries used as food; also by a botanical analysis of the p°- 
herbs which may have the leaves and flowers preserved. A 11 
examination ot the human excrement might disclose by means 
of the undigested voided seeds, the plants that were used as 
food. In dealing, however, with the raw materials of mat" 1 ' 
facture, it is often very difficult to determine from what veg¬ 
etal source they were derived. ( b ) A microscopic examina¬ 
tion of the plant product will reveal much; for example, »f !t 
be a piece of wood, its woody characters. We could de^ r 
mine by such an examination whether the stem was that of an 
angiosperm or that of a gymnosperm. In case the piece 0 
wood shows a gymnospermic structure, it is quite possible f 
use of knowledge already gained to determine whether it * 
yew wood or that of the pine, the fir, the larch and the j"" 1 ' 

A microscopic examination of a dicotyledonous stem 


order 


as 


per. 

would also help us in identifying the wood. 

We have a piece of wood before us which we cut in 
to determine its microscopic appearance. A striking featur 
in such a section is the concentric circle of ducts in the ear 

spring growth of wood; in the thick rings sometimes t j- 

are two or three rows of ducts, the third one being of sma- 
size than the others. ‘ ‘The first row forms in the spring 
the leaves are opening.” The largest duct is usually ro“ 
and 0.13 of an inch in diameter; some are smaller and 0 
flattened or elliptical. Except when first forming these ^ 
are never open, as usually stated, but are filled with deW- 
tyloses. Surrounding these ducts are small cells, whit 
termed tracheids, having minute thin places in 
t .. 1 mi ..e lamella of the cell, however, being not visi 
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forated. Some cells containing 1 starch are also intermingled 
with these tracheids. In an annual layer of vigorous growth 
large bundles or masses of hard, dense fibers are seen just 
out of the concentric circles of ducts, and when fully formed 
extend through the outer part of the layer. These fibers 


006 to .0075 


The medul¬ 


lary rays run through the bundles and at frequent intervals 

are intersected by cells running parallel to the axis of the 

tree, thus dividing a mass of hard fibers into small rectangles. 

Such a detailed description coincides with the structure of the 

white oak, and after applying further tests we can rest assured 

that the wood is from one of the most valuable of our forest 
trees. 

If the study of the microscopic structure leads to no defi¬ 
nite conclusion as to the nature of the wood, then we 
ni'ght have recourse to other methods. (1) The specific 
gravity of the specimen can be readily calculated whether the 
wood is heavier or lighter than water. A piece of wood 
es ed in this way showed a sp. gr. of 0.4504. Upon com¬ 
paring this figure with that of the tables in Sargent’s volumi¬ 
nous work on the North American forest trees we find the 

(2)*A* t0 corres P onc I with that set down for chestnut wood. 

) n ash determination is also a means of discovering the 

w ^ * ree f rom which the wood was taken. (3) The 

are^l °* wo °d per cubic foot in pounds, and its fuel value 
^ so means of deciding as to the kind of tree used. 

of wood^ Ve n ° W seven i m P° f tant facts concerning our piece 


! ts geographical habitat. 

J ts specific gravity, 
ts microscopical structure. 

|ts fuel value. 

s resistance to transverse strain and compression. 


7 - 


W 


an exa Ca * n as to the past meteorological conditions by 

is to de 7 ,nation the annual rings of wood, but the difficulty 
in the rf rrrilne * n the case of such woods as are to be found 
colkcteH aZZ ^ r< ^ c °H ec tion, the year in which the wood was 
S r °und f ' v ” c ^ er a t once or after the piece had lain on the 
Suable ^ r ,. Sorn . e time. We have, however, in the wood a 

ln ication as to the years of drought and excesses of 
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rainfall, A recent writer in Forest Leaves ( 5 ; 51) describes 
the irregularity of growth very forcibly and gives tables sup¬ 
porting his statements. He says: “Having observed, in cut¬ 
ting various timber trees, the irregularity of growth at different 
periods of tree life, and being interested in the striking coin¬ 
cidence of these irregularities with the occurrence of certain 
forest fires, an examination was made. On counting back 
the rings to where these irregularities occur, it was found that 
these checks, scars and decreased growth of rings denoted an 
interference with the regular healthy life of the tree, the 
result of forest fires occurring at these periods.” 

Having determined the wood as used by the Indians, the 
next thing is to determine whether the plant is indigenous 
or introduced into the locality. The place from which it 
came can in most cases be definitely located by botanical 

explorations. 

4 - Ethno-botany is useful as suggesting new lines of man¬ 
ufacture at the present day. This is especially true of woven 
stuffs. Mr. F. H. Cushing has shown that by unraveling the 

woven frabrics a clue can be obtained as to the manner' 
weaving. He has succeeded in imitating skilfully a large 
number of Indian stitches and has discovered many interesting 

an li^ u ^» es ^ ve ^ acts in connection with the early weaver’s art. 

The especial province of ethno-botany is to study micro¬ 
scopically the nature of the fiber employed, as in many 
cases new methods of obtaining raw materials from hitherto 
undeveloped sources might be suggested. Not that we have 
not improved on the methods of our ancestors, but the seden¬ 
tary Indians of the arid districts of our country were ex 

remely ingenious and put to the best use all the plants roui^ 

* . en V. we may learn by this study new use> c 

p ants of which we were in ignorance. A stimulant and nerv 

onic new to materia medica has been discovered in this ^ay 
r 11 e ^ s ^ er Prentiss discovered the action of the dnH 

popularly known as mescal button, which is yielded by A* 

a oniunt ewinn. He obtained the supplies through agc fl 

lames M^natf ^ tt ^ ^ _ i 


w # " ui t* d U U1 X ^ LIX11U1U w V | " 44 

among the Indians of the southwest, especially the Kiowa)’- 
or many years. . It is to the use of the mescal button by x 
loways in their religious ceremonies that the white ma 
owes his present knowledge of the drug. 1 

c n lans assemble in their council tents usually on 


5a’ 
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urday night, and seat themselves each with his supply of but¬ 
tons, about a large camp fire, which is kept burning brightly. 
Button after button is swallowed from sundown until three 
o’clock a. M. Throughout the ceremony, there is no dancing 
or singing, but a continual monotonous beating upon drums 
is kept up by the attendants. The Indians sit in a blissful 
reverie for hours, enjoying the beautiful visions of color and 
other manifestations caused by the resulting intoxication. In 
fact, most of the plants which the new world afforded were 
made known in this way; -tobacco, chocolate, the potato, 
maize, and tomato were first used by the Indians of North 
an outh America and afterwards borrowed by white men. 

ne of the principal features of the equipment of every eth- 
0 ogica museum where ethno-botany is to be studied should 
e a co ection of seeds, kept in glass bottles, and systemati- 

lect y H ar / anged ‘ The identificati <>n of all kinds of seeds col- 
collection^ 111 S ° man ^ sources is impossible without such a 

DaZ he f See f d A C ° IleCtion of the Div »sion of Botany, U. S. De- 
withnnf 1 ° ^ r ‘ cu ^ ture * is put up in glass specimen tubes 


without necks, and of 
■ameter, the other 10 


two sizes, one 5 c,n long and 1. ; 


cm 


in 


one nrtu, - - l° n £ ky 3 cm - In addition to the seeds, 

Possible °p, ap ! U es *he d r Y fruits are inclosed whenever 
a Dre^r,, .. esh / fruits of °ur native wild plants are kept in 

Plants in v ^ d some ^i nd - Seedlings of economic 
hoi for r J /ari0us sta £ es of germination are also kept in alco- 
covered f r erenCe an< ^ study. The bottles are placed in cloth 

the sm,l y u m , ade of heav y bi nd«f' a b «ard. 

«... - •- °ttles hold 100 specimens. 


The trays for 


one case wh’ u’" w specimens. These are placed in 

specimens cf'rli ^ ^ conta ‘ n a l so » so ^ ar as possible, herbarium 

card index t an ^ s w bich the seeds were taken. A 
specimens ” 5 ° ^ & c °H e ction is of great assistance in finding 

^croscoDir 130 ! 1 -!! 11 would not be complete without a 


series of 


•“'•roscopic cl, cl WUIIUUI <x sci icb u 

an< l tangential es> P re P are d to show longitudinal, transverse 
be indexed sections of all our native woods. Th#»c/=» cV*r»ni/ 

av ailable fn 30 cata logued in such a way ; 


e f °r comparative 


These should 
way as to be ^easily 


iJlIi. ^ USC. 

Seu m building*” 00 S arden should surround mv. mu- 
w ‘th the obiert° ^ rov * de living plants for study in connection 
'•yT'T' - - 0 v egetal origin displayed in the museum. 6 


W^ berg „ er 


artment of Agriculture 1894 : 408. 


P- 5 
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Only aboriginal American plants should find a place insucha 
garden. No plant can be found more graceful than maize, a 
grass associated with the myth of the aboriginal races ol 
America and worthy the place as our national emblem. This 
plant has been little thought of for decorative purposes in our 
gardens. Yet it is decidedly ornamental and worthy of es¬ 
teem. The sunflower, too, ought to be grown. The Indians 
recognized its value, for the Moquis and Supais planted it for 
food, and used the ground seed mixed with cornmeal as a 
dainty. The tobacco plant should not be forgotten, as it is 

decidedly ornamental. 

The tomato with its crimson fruit, the pumpkin vine, the 
bean and the potato should find a place in some corner of the 
aboriginal American garden. The oak, yielding acorns, and 
the willow, dye stuffs, can be planted with good effect, while 
a pond, in which grow the arrow-leaf ( Sagittana vortcibili^ 
and yellow lotus ( Nelumbium luteum ), both furnishing aborig¬ 
inal root-esculents, water cress, a salad plant, and wild rice 
C Zizania aquatica ), would serve to break the rigid outlines of 

the formal beds. 

The plants should be arranged with reference to the Indian 
tribes which cultivated them. The plants of the Algonquin 
should stand apart from those of the Iroquois, those of the 
Aztecs from those of the Pueblos. Such a geographic arrange 
ment is most desirable for educational purposes. , 

An arrangement according to the uses of the plants oug 

also be made. The strictly agricultural plants, such as corn, 
eans, pumpkins, etc., ought to be sown in one bed; the 
p ants, like basswood ( Tilia Americana), sumac [Rhus 
matica ), willow [Salix lasiandra ), unicorn plant 
proboscidea ), yucca ( Yucca brevifolia), in another; the d) 
plants, as alder (Alnus incana ), celandine, smartweed, p oks ' 
w . ite maple, gold thread ( Coptis ) is still another. Thefl*y 
p ants and medicine plants are important also, as showing 

f°^ a k° r i&i nes - They should by no means be e 

cludejJ from this garden. 

There can be no doubt, therefore, that such ethno-bo^ 
& ar ens would stimulate greatly the interest in Indian P 3 .- : 

an at the same time they would be of the greatest ^ cie ^ t j, { 

a ue. Nothing of the kind has ever been tried along 

-s ^gested, and such a garden would soon b eC0 ‘ ^ 
Mecca for those who desire to write upon our American pi 

and their uses among the aborigines. 

University of Pennsylvania. 


